The structure of HNBR differs considerably from that of other forms of NBR because of the saturated nature of its molecules. Therefore, its crosslinking proceeds by an entirely different mechanism to the crosslinking of other, non-saturated NBRs. Peroxide and radiation vulcanisation are most effective for elastomer blends based on highly saturated NBR [1, 2, [8] [9] [10] [11] .
To achieve a higher degree of crosslinking, a rubber mix formulation based on highly saturated NBR has been developed, in which a diene-containing product is used as the peroxide vulcanisation coagent [1] . To produce vulcanisates with high physicomechanical characteristics, it is recommended that greater doses of 40% bis(tertbutylperoxyisopropyl)peroxide be used, in a quantity of 8-10 parts per 100 parts elastomer [2] .
During radiation vulcanisation, the introduction of polar functional groups into the polymer chains in the process of crosslinking ensures its advantage over degradation. Here, structure formation of the elastomer is achieved with comparatively low absorbed doses [11] [12] [13] .
The effect of radiation on highly saturated NBRs has been little studied hitherto. Data are available on the radiation vulcanisation of unsaturated nitrile butadiene rubbers [2, 12] .
Previously [11] , we examined the structural transformation of specimens of HNBR-40 under ionising radiation.
The interaction of elastomers with low-molecularweight compounds is an important factor during vulcanisation with exposure to γ-quanta, as radiation vulcanisates not containing low-molecular-weight additives do not possess the necessary properties. The structure formation of elastomers by introducing polyfunctional groups as sensitisers is achieved with comparatively low absorbed doses [2, 12, 15, 16] .
In this context, it was expedient, during the vulcanisation of hydrogenated NBR by radiation vulcanisation, to introduce into the rubber mix formulations the low-molecular-weight vulcanising agents hexachloroparaxylene (HCPX) and 2-amino-4,6-bis(trichloromethyl)-sym-triazine (ABTST): which has T melt = 140-143 °C and a molecular weight M = 330.
To select the most efficient methods for radiation vulcanisation of HNBR, investigations were conducted to establish the general laws governing the effect of γ-irradiation on the structure and properties of rubber compounds of familiar and developed formulation. Here, account was taken of the influence of the structure and composition of the hydrogenated rubbers on the *Deceased radiation chemical yield. The number of chains (1/ M n ) and the number of crosslinked molecules (1/ M n t ) arising as a result of interaction between the lowmolecular-weight components and the elastomer, which ultimately determine the properties of the vulcanisates, were assessed.
To ensure satisfactory mechanical properties of radiation vulcanisates, epoxy resin ED-5, carbon black P324, and zinc oxide were introduced into their composition. According to published data [16] , zinc oxide possesses the smallest forbidden zone width (3.3 eV). Zinc oxide can be expected to be the most effective activator of HNBR vulcanisation. For a comparative assessment of the effect of the crosslinking of HNBR, use was made of dicumyl peroxide (DP). The composition of the investigated rubber mixes is presented in Table 1 .
Rubber mixes based on hydrogenated rubber (Terban 2207; Bayer, Germany) were prepared on a laboratory mill with f = 1:2 friction during thorough mixing for 7 min. Then, specimens were pressed at 80-85 °C into sheets of 0.2 mm thickness. The raw sheets intended for radiation vulcanisation were placed into containers and ampoules. Radiation vulcanisation was carried out with a Co 60 γ-radiation source at a rate of 6.7 Gy/s in air at 20°C. The absorbed dose in the investigated specimens was calculated by comparing the electron densities of the investigated and dosimetric systems [17, 18] . Thermal radiation vulcanisates were produced by preliminary heating in a press at 180°C for 5-7 min and subsequent irradiation in air. The peroxide vulcanisation regime was 150°C for 40 min.
The data given in Figure 1 indicate that, for unfilled vulcanisates, with increase in the radiation dose from 100 to 500 kGy, the intrinsic viscosity of solutions increases. Here, starting with a dose of 300 kGy, for mix 3′ (curve 3) containing 0.2 parts sulphur in addition to HNBR and ABTST a high rate of change in the intrinsic viscosity is observed. This vulcanisate contains bonds of two types (C-C and C-S-C), which ensures higher intrinsic viscosity values than for radiation vulcanisate 2′ (curve 2). Further increase in the radiation dose (over 500 kGy) is accompanied with a reduction in intrinsic viscosity, which in our opinion indicates a reduction in structure formation.
Sol-gel analysis of unfilled vulcanisates was conducted by a well-known method [19] . Specimens were extracted with hot acetone for 24 h, dried to constant weight, and then re-extracted with cold benzene for 30 h.
The results of sol-gel analysis are given in Table 2 . They show the total number of chains and the number of crosslinked molecules in the investigated unfilled specimens and indicate that the most active of the investigated structure-forming systems is the system entering rubber mixes 3 and 3′ ( Table 1) . This indicates that low-molecular-weight additives, including sulphur, take a direct part in the process of structure formation. The density of the formed three-dimensional network of the radiation vulcanisate (mix 2′, Table 1 ) is even lower than that of the peroxide vulcanisate. The physicomechanical properties of filled rubber compounds based on hydrogenated rubber are presented in Table 3 . It can be seen that radiation vulcanisates are inferior to thermal radiation vulcanisates in strength properties, but are superior to peroxide vulcanisates in terms of heat ageing and the action of solvents. On the whole, the level of physicomechanical properties of radiation and thermal radiation vulcanisates is similar to the level of properties of peroxide vulcanisates.
This means that the low-molecular-weight additives used, leading to the formation of C-C and C-S-C chemical bonds, effectively take part in the formation of the crosslink network during radiation vulcanisation.
It is well known that the radiation resistance of elastomeric materials based on saturated elastomers can vary in a very wide range. The influence of the type of elastomer and the ingredients of the elastomer blend on the radiation resistance has been examined elsewhere [2, 11] .
The low-molecular-weight additives used (HCPX + ABTST + ED-5 + S) also ensure effective protection of the rubber compounds against radiation ageing in the undeformed state, which can be seen from the data in Table 4 . However, after irradiation, even protected rubber compounds are characterised by high compression set values (up to 80% with an absorbed dose of 1000 kGy). 
